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INTENDED USERS

Advanced Practice Nurses
Nurses

GUIDELINE OBJECTIVE(S)
Overall Objective

To provide the registered nurse with the clinical information necessary to
administer cytotoxic and biotherapeutic agents

Specific Objectives

To describe historical advances related to the use of cytotoxic therapeutic
agents as treatment modalities

To describe the investigational process all drugs undergo to gain U.S. Food
and Drug Administration (FDA) approval

To define the role of the nurse who cares for a patient receiving standard
therapy, high-dose or dose-intense regimens, and investigational cytotoxic
drugs

To identify the importance of the cell cycle and cellular kinetics as they relate

to the various classifications of cytotoxic agents
To explain the goals of cancer therapy

To cite the methods of measuring tumor response to therapy and identifying
possible reasons for treatment failure

To describe the safety precautions necessary when handling cytotoxic agents
To identify the procedures for administering cytotoxic and therapeutic agents
as part of cancer treatment

To identify nursing interventions appropriate for a patient receiving cytotoxic
therapies

To identify acute, subacute, and chronic toxicities that can occur with the use

of cytotoxic and therapeutic agents for cancer treatment
To identify information pertinent to the comprehensive documentation of
cytotoxic therapies

TARGET POPULATION
Biotherapy
Adults (unless otherwise specified) with cancer receiving biotherapy
Chemotherapy

Adults or children with cancer receiving chemotherapy
Nurses administering chemotherapeutic agents

INTERVENTIONS AND PRACTICES CONSIDERED

1. Therapeutic use of chemotherapeutic and biotherapeutic agents, including
proper storage, labeling, handling, and administration.
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Chemotherapeutic agents include:

Antimetabolites (Cytarabine [cytosine arabinoside, araC, Cytosar-U],
Fluorouracil [5-FU], Floxuridine [FUDR], Mercaptopurine [6-MP,
Purinethol], Methotrexate [MTX, Mexate], Thioguanine [6-thioguanine,
6-TG], Fludarabine [Fludara], Capecitabine [Xeloda], Deoxycoformycin
[pentostatin, Nipent], Gemcitabine [Gemzar])

Vinca alkaloid (Vinorelbine [Navelbine], Vincristine [Oncovin],
Vinblastine [Velban])

Epipodophyllotoxins (Etoposide [VP-16, Etopophos, VePesid],
Teniposide [VM-26, Vumon])

Taxanes (Paclitaxel [Taxol], Docetaxel [Taxotere])

Camptothecins (Topotecan [Hycamtin], Irinotecan [Camptosar])
Miscellaneous agents (Asparaginase [Elspar], Pegaspargase
[Oncaspar], Hydroxyurea [Hydrea, Mylocel], Procarbazine [Matulane],
Imatinib mesylate [Gleevec])

Alkylating agents (Busulfan [Myleran], Melphalan [Alkeran],
Carboplatin [Paraplatin], Cisplatin [Platinol], Cyclophosphamide
[Cytoxan], Dacarbazine [DTIC], Ifosfamide [Ifex], Mechlorethamine
hydrochloride [nitrogen mustard, Mustargen], Thiotepa [Thioplex],
Chlorambucil [Leukeran])

Antitumor antibiotics (Bleomycin [Blenoxane], Dactinomycin
[actinomycin D, Cosmegen], Daunorubicin [daunomycin, Cerubidine],
Doxorubicin [Adriamycin], Idarubicin [Idamycin], Mitomycin-C
[Mutamycin], Mitoxantrone [Novantrone], Plicamycin [Mithracin])
Hormonal therapy (Glucocorticoids: prednisone, hydrocortisone, Solu-
Medrol, dexamethasone [Decadron]; Estrogens: chlorotrianisene
[TACE], diethyistilbestrol [DES], estramustine [Emcyt], Estratab,
estradiol; Aromatase inhibitor: anastrozole [Arimidex]; Antiestrogen:
tamoxifen [Nolvadex]; Progestins: medroxyprogesterone acetate
[Depo-Provera], megestrol acetate [Megace], LHRH analogs
[Leuprolide [Lupron], goserelin acetate [Zoladex]; Bicalutamide
[Casodex]; Flutamide [Eulexin])

Nitrosoureas (Carmustine [BCNU]; Lomustine [CCNU]; Streptozocin
[Zanosar])

Biologic agents include:

Adoptive immunotherapy (Lymphokine-activated killer [LAK] cells,
Tumor-infiltrating lymphocytes [TILs])

Hematopoietic growth factors (Erythropoietin: Epoetin alfa [Epogen,
Procrit]; Granulocyte-colony stimulating factor [G-CSF]; filgrastim
[Neupogen]; Human granulocyte-colony stimulating factor;
Granulocyte macrophage-colony stimulating factor [GM-CSF]:
sargramostim [recombinant GM-CSF], products derived from yeast:
Leukine; macrophage-colony stimulating factor [M-CSF]; Interleukin
11 [IL 11], oprelvekin [Neumega])

Interferons (Interferon Alfa: interferon alfa-2a [Roferon-A], interferon
alfa-2b [Intron-A], pegylated interferon [Pegasys], Interferon alfa-n3
[Alferon N], interferon alfacon-1 [Infergen]; Interferon beta: interferon
beta-la [Avonex], interferon beta-1b [Betaseron]; interferon gamma:
interferon gamma-1b [Actimmune])
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Interleukins (Interleukin-1 [IL-1]: interleukin 1-alpha, interleukin 1-
beta; interleukin-2 [IL-2]: aldesleukin [Proleukin]; interleukin-3 [IL-
3]; interleukin-4 [IL-4]; interleukin-6 [IL-6]; interleukin-12 [IL-12]
Levamisole (Ergamisol)
Monoclonal antibodies (OncoScint, capromab pendetide [ProstaScint],
trastuzumab [Herceptin], rituximab [Rituxan], gemtuzumab
ozogamicin [Mylotarg])
Fusion protein: denileukin diftitox (Ontak)
Tumor necrosis factor
Vaccines
- Gene therapy
2. Appropriate selection and use of antiemetic agents to control chemotherapy-
induced nausea and vomiting
- Serotonin antagonist (ondansetron, granisetron, dolasetron)
Dopamine antagonist (metoclopramide, prochlorperazine, droperidol,
haloperidol, dronabinol, dexamethasone, lorazepam)
Cannabinoid (dronabinol)
Corticosteroid (dexamethasone)
- Anxiolytic (lorazepam)
3. Patient preparation (education and informed consent) and pre-treatment
assessment
4. Assessment of patient during treatment and post-treatment for adverse
effects, complications, and response to treatment
5. Nursing management of general side effects of therapy, adverse reactions, or
toxicities
6. Patient and family education

MAJOR OUTCOMES CONSIDERED

Safe administration of cytotoxic and biotherapeutic agents

METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE
Searches of Electronic Databases
DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE

The guideline developer performed literature searches using Medline, CINAHL
(Cumulative Index to Nursing and Allied Health), and Index Medicus.

NUMBER OF SOURCE DOCUMENTS
Not stated

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE
EVIDENCE

Not stated
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RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE
Not stated

METHODS USED TO ANALYZE THE EVIDENCE
Review

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE
Not stated

METHODS USED TO FORMULATE THE RECOMMENDATIONS
Not stated

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS
Not applicable

COST ANALYSIS

A formal cost analysis was not performed and published cost analyses were not
reviewed.

METHOD OF GUIDELINE VALIDATION
External Peer Review
DESCRIPTION OF METHOD OF GUIDELINE VALIDATION

The guideline document was reviewed by field reviewers.

RECOMMENDATIONS

MAJOR RECOMMENDATIONS

Pharmacoloqgy of cytotoxic agents

A. Chemotherapeutic drugs: These drugs are classified according to
pharmacologic action or effect on cell reproduction. See Table 4 in the original
guideline document and modified and presented below.

1. Cell-cycle specific drugs exert effect within a specific phase of the cell
cycle.

a. These drugs have the greatest tumor-cell kill when given in
divided doses or as a continuous infusion with a short cycle
time.

b. Classifications include antimetabolites, plant alkaloids, and
miscellaneous agents.
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2.

Cell-cycle nonspecific drugs exert effect in all phases of the cell cycle,
including the Gy resting phase.
a. Cell-cycle nonspecific drugs also are effective in treating tumors
with relatively few dividing cells.
b. If the cancer is sensitive to the agent used, cell kill is directly
proportional to the amount of drug administered.
c. Classifications include alkylating agents, antitumor antibiotics,
hormonal therapy, and nitrosourea agents.

B. Biotherapeutic drugs: See Table 5 in the original guideline document and
modified and presented below.

Table 4. Characteristics of Cytotoxic Agents

A. Antimetabolites

Medication Names

1.

Cytarabine cytosine arabinoside, araC, Cytosar-U)
Nursing Considerations
Determine if the ordered dose is a standard dose or a high
dose; administer the agent according to institution guidelines.
Cytarabine may be administered intrathecally.
For intrathecal (IT) administration: Use preservative-free
saline.
Fluorouracil (5-fluorouracil, 5-FU)
Nursing Considerations
Ensure that patient takes year-round photosensitivity
precautions; encourage sunscreen use if patient must be
exposed.
Leucovorin often is given concurrently.
Floxuridine (FUDR) Not used in pediatrics
Nursing Considerations
Recommendations about dose reduction apply to patients with
compromised liver function. Adjust dose per institution protocol
and monitor patient” s hepatic function carefully.
Mercaptopurine (6-MP, Purinethol)
Nursing Considerations
Reduce oral dose by 75% when used concurrently with
allopurinol. Patient should take drug on an empty stomach, 1
hr. before meals or 2 hr. after meals.
Methotrexate (MTX, Mexate)
Nursing Considerations
- High doses must be followed by leucovorin and vigorous
hydration. Follow dosing schedule carefully.
Monitor serum methotrexate levels until 0.1 mmol.
Mouth care is necessary.
Take photosensitivity precautions.
Ensure that the patient avoids multivitamins with folic acid.
Thloguanme (6-thioguanine, 6-TG)
Nursing Considerations
No dose reduction is necessary when this drug is used
concurrently with allopurinol.
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7. Fludarabine (Fludara)
Nursing Considerations
Administer this drug as a 30-min. infusion.
Fludarabine has been used experimentally as a continuous
infusion.
Monitor pulmonary function tests.
8. Capecitabine (Xeloda) Not used in pediatrics
Nursing Considerations
Patient education regarding toxicity reporting and dose
reduction is critical.
9. Deoxycoformycin (pentostatin, Nipent) Not used in pediatrics
Nursing Considerations
Administer this drug with 500 cc-1 IDs1/2NS solution prior to
the infusion and 500 cc Ds1/2NS solution postinfusion.
10. Gemcitabine (Gemzar) Not used in pediatrics
Nursing Considerations
Use with normal saline only.
Infuse over 30 min.; infusion longer than 60 min. or more than
weekly can increase toxicity.
Myelosuppression is a dose-limiting toxicity.
B. Vinca alkaloids

Medication Names

1. Vinorelbine (Navelbine) Not used in pediatrics
Nursing Considerations
Vinorelbine is a vesicant.
Administer via IV push over 6-10 min. through the side port of
a free-flowing 1V, then flush with 75-125 cc solution.
2. Vincristine (Oncovin)
Nursing Considera tions
- Vincristine is a vesicant; with extravasation, local tissue
Necrosis occurs.
Neurotoxicity is cumulative but often reversible; conduct a
neuro evaluation before each dose. Withhold dose if severe
paresthesia, motor weakness, or other abnormality develops.
Reduce dose in the presence of significant liver disease.
Stool softeners and/or a stimulant laxative may help prevent
severe constipation.
- Pediatrics: Acetaminophen or a narcotic is used for jaw pain.
3. Vinblastine (Velban)
Nursing Considerations
Vinblastine is a vesicant.
Generally, neurotoxicity occurs less frequently with vinblastine
than with vincristine; however, it can occur with high doses of
vinblastine.
C. Epipodophyllotoxins

Medication Names

1. Etoposide (VP-16, Etopophos, VePesid)
Nursing Considerations
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Do not administer this drug by means of rapid 1V infusion.
Infuse it over 30-60 min. to avoid hypotension; monitor
patient” s blood pressure during infusion.
Prior to use, dilute the drug to a final concentration of 0.2-0.4
mg/ml to prevent precipitation. Monitor for crystallization
during infusion.
Etoposide is soluble.
Etopophos is a phosphorylated drug that can be given as a
rapid IV push. Such a use is controversial if the patient is less
than 1 year old.
Etoposide is associated with the development of secondary
malignancies.
If a patient has had an allergic reaction to etoposide,
premedicate him or her with diphenhydramine.
2. Teniposide (VM-26, Vumon)
Nursing Considerations
- Do not administer this drug via rapid infusion. Infuse it over 30-
60 min. to avoid hypotension; monitor patient”s blood pressure
during infusion.
Drug may cause an allergic reaction.
Administer through non-polyvinyl chloride (PVC) tubing.
D. Taxanes

Medication Names

1. Paclitaxel (Taxol) Not used in pediatrics
Nursing Considerations
- Pretreat as follows to help prevent hypersensitivity reactions,
including anaphylaxis: cimetidine 300 mg IV 30-60 min. before
treatment, and diphenhydramine 50 mg IV 30-60 min. before
treatment, and (unless contraindicated) dexamethasone 20 mg
IV 30-60 min. before treatment.
Filter paclitaxel with 0.2-micron in-line filter.
Use glass bottles or non-PVC (polyolefin or polypropylene) bags
to administer paclitaxel; do not use paclitaxel with PVC bags or
PVC tubing.
Paclitaxel is an irritant. Extravasation may lead to local pain,
edema, and erythema at the infusion site but not to skin
necrosis.
2. Docetaxel (Taxotere) Not used in pediatrics
Nursing Considerations
- Premedicate as follows to reduce the severity of
hypersensitivity reactions and fluid retention: dexamethasone 8
mg PO BID, beginning one day prior to docetaxel treatment and
continuing for the day of treatment and one day after.
Refer to institution guidelines for additional pretreatment
requirements.
- Do not use PVC tubing or bags to administer docetaxel.
E. Camptothecins

Medication Names
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Topotecan (Hycamtin)

Nursing Considerations
Prior to administration, dilute the appropriate volume of
reconstituted solution with either 0.9% sodium chloride 1V
solution or 5% dextrose 1V solution.

Irinotecan (Camptosar)

Nursmg Considerations
This drug can cause early and late diarrhea, which can be dose
limiting. Early diarrhea can occur within 24 hr. of administration
and is generally cholinergic. Many institutions use atropine to
treat this early diarrhea. Refer to institution protocol regarding
the dosing and administration of atropine and other
antidiarrheals.

F. Miscellaneous agents

Medication Names

1.

Asparaginase (Elspar)
Nursing Considerations
- To prevent hypersensitivity reactions, including anaphylaxis,
administer an intradermal test dose before the initial dose of
asparaginase. Repeat the test if a week or longer passes
between doses.
Giving the drug IM greatly reduces the incidence of
anaphylaxis.
Pediatrics: Keep medications to treat anaphylaxis at bedside.
Pegaspargase (Oncaspar)
Nursing Considerations
No need for test dose.
Presents less risk of anaphylaxis than does asparaginase.
Hydroxyurea (Hydrea, Mylocel)
Nursing Considerations
Adjust the dose according to blood counts; do not change the
dose too frequently. Frequent change results in response delay.
Procarbazine (Matulane)
Nursing Considerations
Patient should avoid foods high in tyramine, because to some
degree procarbazine inhibits monoamine oxidase.
Imatinib mesylate (Gleevec)
Nursing Considerations
- Weigh the patient frequently and monitor him or her for signs
and symptoms of fluid retention (e.g., rapid weight gain,
peripheral edema).
Ensure that the patient takes imatinib mesylate with food.
Monitor patient”s CBC differential and liver function tests.
Drugs that may increase plasma concentration include
ketoconazole, itraconazole, erythromycin, clarithromycin.
Drugs that may decrease plasma concentration include
dexamethasone, phenytoin, carbamazepine, rifampicin,
phenobarbital, and St. John™s wort.
Interaction is possible if patients are receiving warfarin.
Advise women of childbearing age not to become pregnant
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while taking imatinib mesylate. Researchers have not
conducted studies of the drug in pregnant women.
Pediatrics: No data are available about the pediatric use of
imatinib mesylate.

G. Alkylating agents

Medication Names

1.

5.

6.

Busulfan (Myleran)
Nursing Considerations
Monitor the patient” s blood count closely. If the leukocyte
count is < 15,000/mcl, discontinue the drug.
Administer seizure prophylaxis.
Melphalan (Alkeran) Not commonly used in pediatrics
Nursing Considerations
Melphalan 1V is a vesicant.
Myelosuppression may be delayed and last 4-6 weeks, so
monitor blood counts carefully. Hold or reduce dose per
institution protocol.
Carboplatin (Paraplatin)
Nursing Considerations
Carboplatin exhibits much less renal toxicity than does
cisplatin, so rigorous hydration is unnecessary.
Monitor the patient” s blood counts closely and reduce the dose
per protocol.
Cisplatin (Platinol)
Nursing Considerations
- Cisplatin has vesicant potential if > 20 cc 0.5 mg/ml is
extravasated. If less, cisplatin is an irritant.
Hold the drug if the patient” s serum creatinine is > 1.5 mg/dl;
otherwise, irreversible renal tubular damage may occur.
Amifostine may be used as a renal protectant.
Rigorous hydration is necessary to prevent nephrotoxicity. Use
mannitol to achieve osmotic diuresis.
Obtain a baseline audiogram.
Cyclophosphamlde (Cytoxan)
Nursing Considerations
- Give the dose, whether IV or oral, early in the day.
Adequately hydrate the patient. If the dose is oral, have the
patient drink plenty of fluids.
Have the patient empty his or her bladder frequently to prevent
hemorrhagic cystitis.
Pelvic irradiation potentiates hemorrhagic cystitis.
When used with irradiation, potential for radiation recall exists
with subsequent doses of cyclophosphamide.
Dacarbazine (DTIC)
Nursing Considerations
- Dacarbazine is an irritant.
Administer by infusion over 30-60 min.
Dacarbazine can cause severe pain and burning at the injection
site and along the course of the vein. To reduce these effects,
increase the diluent, reduce the infusion rate, and apply cold
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compresses to the needle-insertion site and along the vein.
Protect solution from light (pink solution indicates
decomposition).
Flu-like syndrome may occur up to 7 days after drug
administration. Treat symptoms.
- Reduce doses for patients with poor renal function.
7. Ifosfamide (Ifex)
Nursing Considerations
- Administer the drug over 30 min. or more.
To prevent hemorrhagic cystitis, always administer ifosfamide
with mesna. Mesna may be given as a bolus dose, continuous
infusion, or mixed in the bag with the ifosfamide. Mesna dose
should be 60%-100% of the ifosfamide dose (based on weight).
8. Mechlorethamine hydrochloride (nitrogen mustard, Mustargen)
Nursing Considerations
- Drug is a vesicant.
Administer the agent over several minutes, through the side
arm of a free-flowing IV.
Flush with 125-150 cc normal saline.
If extravasation occurs, the antidote is sodium thiosulfate.
Use mechlorethamine as soon after preparation as possible (15-
30 min.); it is extremely unstable.
- Do not mix mechlorethamine with any other drug.
9. Thiotepa
Nursing Considerations
Thiotepa is primarily excreted in the urine; monitor renal
function carefully.
Take skin-care measures when using high-dose therapy.
10. Chlorambucil (Leukeran) Not used in pediatrics
Nursing Considerations
Toxicity may increase if the patient has used barbiturates.
H. Antitumor antibiotics

Medication Names

1. Bleomycin (Blenoxane)
Nursing Considerations
- Lymphoma patients have a higher incidence of anaphylaxis
after receiving bleomycin than do other patients who receive
bleomycin. Therefore, administer a test dose of 1-2 u 1V, IM, or
SQ before administering the first dose of bleomycin to a
lymphoma patient.
Ensure that the patient and family understand the lifelong
necessity of disclosing previous use of bleomycin when future
needs for anesthesia occur.
Because of the dose-related incidence of pulmonary fibrosis,
the cumulative lifetime dose should not exceed 400 u.
2. Dactinomycin (actinomycin D, Cosmegen)
Nursing Considerations
Dactinomycin is a vesicant.
This drug may be ordered in mcg, so check the dose carefully.
3. Daunorubicin (daunomycin, Cerubidine)
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Nursing Considerations
Daunorubicin is a vesicant.
Test the patient” s cardiac ejection fraction via multiple-gated
acquisition (MUGA) scan before starting daunorubicin therapy.

4. Doxorubicin (Adriamycin)

Nursing Considerations
Doxorubicin is a vesicant.
Doxorubicin may cause a flare reaction.
Test the patient” s cardiac ejection fraction via MUGA scan
before starting doxorubicin therapy.
Do not exceed a lifetime cumulative dose of 550 mg/m? (450
mg/m? if the patient has had prior chest irradiation or
concomitant cyclophosphamide treatment).
Initiate dexrazoxane for patients who have received a
cumulative dose of 300 mg/m? and are continuing doxorubicin
treatment. In pediatrics, dexrazoxane and doxorubicin may be
used concurrently.
Idarubicin (Idamycin)
Nursing Considerations
Idarubicin is a vesicant.
The cardiac toxicity of idarubicin is less than that of
daunorubicin. Cumulative doses > 150 mg idarubicin are
associated with decreased ejection fraction.
Local reactions (e.g., hives at injection site) may occur.
Mitomycin-C (Mitomycin)
Nursing Considerations
Mitomycin-C is an irritant.
Nadir occurs 4-8 weeks after treatment begins.
Acute shortness of breath and bronchospasm can occur very
suddenly when this drug is given with a vinca alkaloid.
Mitoxantrone (Novantrone)
Nursing Considerations
Some sources classify mitoxantrone as a vesicant; others, as
an irritant.
The cardiac toxicity of mitoxantrone is less than that of
doxorubicin, but prior anthracycline use, chest irradiation, or
cardiac disease can increase the patient”s risk.
Plicamycin (Mithracin) Not used in pediatrics
Nursing Considerations
- The most significant toxicity associated with plicamycin is a
bleeding syndrome that usually begins with an episode of
epistaxis.
Monitor the patient”s blood counts, especially platelet counts.
Administer the drug over 30 min. to reduce gastrointestinal
(GI) toxicity.

Hormonal therapy

Medication Names

1. Glucocorticoids: prednisone, hydrocortisone, Solu-Medrol,

dexamethasone (Decadron)
Nursing Consid erations
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J.

Stress the importance of maintaining the steroid schedule.
Glucocorticoid therapy masks infection and hypokalemia.
Educate the patient and family about the importance of
following a low-sodium diet.
After prolonged use of prednisone or dexamethasone, taper the
dose to discontinue use; otherwise, prednisone can cause
cardiac overload.

Estrogens: chlorotrianisene (TACE), diethylstilbestrol (DES),

estramustine (Emcyt), Estratab, estradiol Not used in pediatrics

Nursing Considerations

- Monitor women who have an intact uterus for signs of

endometrial cancer.
Ensure that, during treatment, the patient does not eat foods
containing calcium.
Use with caution for patients with cerebrovascular disease,
diabetes, or hypertension.

Aromatase inhibitor: anastrozole (Arimidex)

Nursing Considerations
Pediatrics: Safety and efficacy have not been established
regarding pediatric use.

Antiestrogen: tamoxifen (Nolvadex) Not used in pediatrics

Nursing Considerations
Adverse reactions are relatively mild and rarely severe enough
to require discontinuation of treatment.

Progestins: medoxyprogesterone acetate (Depo-Provera),

megestrol acetate (Megace)

Nursing Considerations
At least 2 months of continuous treatment is considered an
adequate period for determining the efficacy of megestrol
acetate.

Leuprolide (Lupron), goserelin acetate (Zoladex)

Nursing Considerations
Maintaining the prescribed dose and schedule is very important.
Before administration, review with the patient the side effects
of the drug. Tell the patient that symptoms may worsen in the
first few weeks of therapy.

Bicalutamide (Casodex)

Nursing Considerations
Bicalutamide interacts with dicumarol and warfarin. Monitor the
patient carefully if he or she is taking flutamide and one of
these agents.

Flutamide (Eulexin)

Nursing Considerations
Flutamide interacts with warfarin. Monitor the patient carefully
if he or she is taking flutamide and warfarin.

Nitrosoureas

Medication Names

1. Carmustine (BCNU)
Nursing Considerations
Carmustine crosses the blood-brain barrier.
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Nadir occurs 4-6 weeks after therapy starts.
Because of delayed toxicity, successive treatments usually are
given no more frequently than once every 6-8 weeks.
Rapid infusion may cause burning along the vein and flushing of
the skin.
Long-term therapy can result in irreversible pulmonary fibrosis,
which may present as an insidious cough and dyspnea or
sudden respiratory failure.
2. Lomustine (CCNU)
Nursing Considerations
Lomustine crosses the blood-brain barrier.
Because of delayed myelosuppression, do not repeat the dose
more than once every 6 weeks.
3. Streptozocin (Zanosar) Not used in pediatrics
Nursing Considerations
Nephrotoxicity may be dose limiting.
This drug may alter glucose metabolism in some patients.
Rapid infusion may cause burning along the vein.

Table 5. Biologic Agents

A. Adoptive Immunotherapy (such as lymphokine-activated Killer [LAK]
cells, tumor-infiltrating lymphocytes [TILs])
Do not filter cells.
Agitate agent gently to avoid clumping.
Administer concurrently with interleukin-2 (IL-2).
B. Hematopoietic Growth Factors
1. Erythropmetm
Do not shake product.
Do not freeze product.
Keep refrigerated.
Half-life: 4-13 hr.
Stop treatment if hematocrit (Hct) > 40% and resume at 75%
of dose when Hct is 36%.
Expect increase in hemoglobin (Hgb) or Hct in 2-4 weeks.
Check Hct regularly.
2. Granulocyte Colony Stimulating Factor (G-CSF)
May be diluted in 5% dextrose.
Concentrations < 15 mcg/ml require human serum albumin.
Do not dilute with saline.
Minimum concentration is 5 mcg/ml.
Refrigerate; do not freeze.
Avoid shaking G-CSF.
Administer when drug is at room temperature.
Discard if left out = 6 hr.
Refer to specific protocol and brochure in regard to this
investigational drug.
Considerations vary with product source.
3. Granulocyte Macrophage-Colony Stimulating Factor (GM-CSF)
Preservative-free lyophilized powder.
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Dilute with normal saline.
For concentration < 10 mcg/ml: Add human serum albumin
before GM-CSF, to prevent absorption of drug in IV container
and tubing.
Do not mix with dextrose.
Do not filter agent.
Refrigerate the drug.
Do not freeze the drug.
Discard unused vial after 6 hr.
4. Macrophage Colony Stimulating Factor (M-CSF)
Refer to specific protocol and brochure in regard to this
investigational drug.
Considerations vary with product source.
5. Interleukin 11 (IL-11)

Lyophilized powder.
Do not shake product.
Do not freeze product.
Use within 3 hr. of reconstitution when stored at 2A°-8A°C or
at room temperature.

- May exacerbate symptoms of congestive heart failure.

C. Interferons
0. Interferon Alfa (IFN-alpha)

Roferon-A (interferon alfa-2a)

Available as solution and lyophilized powder; a recombinant
product.

Refrigerate product.

Stable for 30 days after reconstitution if stored at 2A°-8A°C.
Do not freeze product.

Do not shake product.

Intron-A (interferon alfa-2b)

Available as a multidose pen; a recombinant product.
Refrigerate product.
Stable for 30 days after reconstitution if stored at 2A°-8A° C.

Pegasys (pegylated interferon)

Refer to specific protocol and brochure in regard to this
investigational drug.

Alferon N (interferon alfa-n3)

Supernatant from human white blood cells.
Refrigerate product.
Stability is marked on each vial.

Infergen (interferon alfacon-1)

15 of 83




Refrigerate product.

Do not freeze product.

Avoid shaking the product and exposing it to direct light.
1. Interferon Beta (IFN-beta)

Avonex (interferon beta-1a)

Lyophilized powder for injection; single-use vials.
Refrigerate product at 2A°-8A°C.

Use within 6 hr. of reconstitution.

Do not freeze product.

Betaseron (interferon beta-1b)

Lyophilized powder for injection; single-use vials.
Refrigerate product at 2A°-8A°C.
Use within 6 hr. of reconstitution.
Do not freeze product.
2. Interferon Gamma (IFN-gamma)

Actimmune (interferon gamma-1b)

100 mcg = 3 million 1U.
Recombinant product; single-use vial.
Do not freeze product.
Do not shake product.
Refrigerate product at 2A°-8A°C.
- Discard vials stored at room temperature for > 12 hr.
D. Interleukins
0. Interleukin-1 (IL-1)
Refer to specific protocol and brochure in regard to this
investigational drug.
Use depends on the source of product.
1. Interleukin-2 (1L-2)
- Lyophilized cake.
Do not use if patient has CNS metastasis or seizure disorder.
Do not use with an in-line filter.
Do not mix with normal saline or bacteriostatic water.
Do not mix with other medications.
Requires albumin at low concentration:
5-60 mcg/ml: Mix in 0.1% human serum albumin.
60-100 mcg/ml: Do not use this concentration.
100 mcg/ml: Do not use albumin; dilution with albumin
can alter pharmacology.
2. Interleukin-3 (IL-3)
Refer to specific protocol and brochure in regard to this
investigational drug.
Use depends on source of product.
3. Interleukin-4 (1L-4)
Refer to specific protocol and brochure in regard to this
investigational drug.
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4.

5.

Use depends on source of product.
Dilution is limited to 20 mcg/1 ml for dose preparation.
No antibacterial preservative is added.

Interleukin-6 (IL-6)
Refer to specific protocol and brochure in regard to this
investigational drug.
Use depends on source of product.

Interleukin-12 (IL-12)
Refer to specific protocol and brochure in regard to this
investigational drug.
Use depends on source of product.

E. Levamisole (Ergamisol)

Increases phenytoin plasma levels.
Store at room temperature.
Protect from moisture.

F. Monoclonal Antibodies

0.

1.

2.

OncoScint
Single use only

ProstaScint (capromab pendetide)
Single use only

Herceptin (trastuzumab)
Do not administer by IV push or bolus.
Do not freeze reconstituted product.
Stable at 2A°-8A°C before reconstitution; stable for 28 days
thereafter.
Cardiac assessment required pretreatment.

Rituxan (rituximab)
Do not administer agent via IV push or bolus.
Stable at 2A°-8A°C for 24 hr. (an additional 12 hr. at room
temperature)
Do not shake agent.

Mylotarg (gemtuzumab ozogamicin)
Do not administer agent via IV push or bolus.
Refrigerate at 2A°-8A°C.
Protect agent from light.
Use 1.2-micron terminal filter for administration.
Because of potential for allergic reactions, keep emergency
drugs at bedside. Potential for allergic reaction increases with
use of pure mouse (murine) monoclonal antibodies. Reactions
occur less frequently with use of chimeric (mouse-human) and
humanized monoclonal antibodies.
Potential cardiac toxicity.
Infusion-related reaction symptoms occur 30-120 min. after
infusion starts.

G. Fusion protein (denileukin diftitox)

Bring agent to room temperature before preparing it.

Thaw agent at 2A°-8A°C no more than 24 hr. or at room temperature
for 1-2 hr.

Do not shake agent.

Do not refreeze drug.

Do not administer drug while using an in-line filter.

H. Tumor Necrosis Factor
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Caution: Prior to use, determine need for human serum albumin in
dilutions, to prevent adherence to 1V tubing and containers.
Pentoxifylline and ciprofloxacin have been shown to alter endogenous
tumor necrosis factor production.
Refer to specific protocol and brochure in regard to this investigational
drug.
- Use depends on source of product.

I. Vaccines
Refer to specific protocol and brochure in regard to this investigational
drug.

J. Gene Therapy
Refer to specific protocol and brochure in regard to this investigational
drug.

Angiogenesis and antiangiogenic agents

At the time of the printing of this guideline, the United States Food and Drug
Administration (FDA) has not approved any antiangiogenic agents for use in
oncology. Table 6 of the original guideline document cites some of the
antiangiogenic agents currently in clinical trials. Table 7 in the original guideline
document presents a list of some of the side effects of antiangiogenic agents.
Always review clinical research protocol before administering an antiangiogenic
agent. Know the side effects, interventions, and diagnostic studies that apply to
the agent you will use.

Tvpes of infusion for cytotoxic agents

See also the section below "Administration of cytotoxic agents.” See Table 10 in
the original guideline document, which cites the pros and cons of various
administration practices. For pediatric patients, all chemotherapy (except that
given intravenous push [IVP]) should be administered using a volumetric pump.

A. Piggyback, or short-term, infusion

1. Do not pinch the intravenous (IV) catheter to determine blood return
and patency . Pinching causes a dramatic change in pressure that may
rupture a vein. To check for blood return and IV patency:

a. Use a suction check: Gently aspirate the line, using a syringe at
the y-site closest to the patient while clamping or pinching off
fluid from the bag.

b. Use a gravity check: Remove the bag and tubing from the
administration control device (the pump) and gently lower it to
a point below the patient”s IV site.

2. Insert the connecting tubing into the appropriate primary tubing y-
site; follow the drug manufacturer”s guidelines. (Some manufacturers
recommend connecting at the highest y-site; others, at the lowest.)
Use a Luer-lock connection or some other locking device to prevent
disconnection.

3. Initiate flow rate in accordance with the physician”s orders or adjust
the rate to administer the cytotoxic agent over a specified time.

4. If administering a vesicant in a peripheral vein:
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a. Administer the agent in a method that will decrease pressure
on veins. For this reason, avoid the use of IV pumps.

b. Monitor the patient frequently for extravasation during the
infusion--ideally, every 5 min.

c. Avoid hanging vesicant agents for extended periods, if possible.

5. Upon completion of the infusion, check for vein patency; use a sterile,
noncytotoxic 1V solution to flush the line.

B. Continuous, or long-term, infusion

1. Check for blood return and IV patency; see guidelines for piggyback
infusion.

2. Connect the chemotherapeutic agent directly to the IV catheter or as a
secondary infusion through a compatible maintenance solution.

3. Secure the connection site by using a Luer-lock connection or some
other locking device.

4. Monitor the IV site throughout the infusion according to institution
policy and procedure.

5. Check for blood return periodically during the infusion, according to
institution policy and procedure.

6. If administering a vesicant:

a. Do not use a peripheral IV for continuous vesicant
administration.

b. Use a central venous access catheter (CVC) or implanted access
device to administer any vesicant infusion for longer than 30-60
min.

c. Check for blood return and patency periodically during infusion,
according to institution policy and procedure.

7. Upon completion of the infusion, check for vein patency; use sterile,
noncytotoxic 1V solution to flush the line.

C. 1V push: Use the push-pull technique to administer a vesicant to children:
Push a very small amount, pull back on the syringe to obtain a blood return,
and then push a small amount again; continue until the total amount has
been administered.

1. Free-flow method.

a. Check for IV patency by gently aspirating the line at the y-site
closest to the patient.

b. Allow IV solution to flow freely.

c. Slowly administer the agent by means of an IV push, using a
free-flowing flush solution. Unless otherwise indicated,
administer the agent at 1-2 cubic centimeter (cc) per min. If
administering a vesicant, gently aspirate the line every 2-3 cc
to verify blood return.

d. Upon completion of the infusion, check for vein patency; use
sterile, noncytotoxic 1V solution to flush the line.

2. Direct-push method: At some institutions, policy mandates that some
cytotoxic agents be administered via direct push into the IV catheter
or butterfly needle.

a. Establish patent IV access; use a syringe filled with sterile 1V
solution to flush the newly accessed line.

b. Verify blood return and venous patency by aspirating the line
gently.

c. Detach the flush syringe; while maintaining sterile technique,
attach the syringe containing the cytotoxic agent. Minimize
blood loss.
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d. Slowly administer the agent; every 1-2 cc, monitor venous
patency by using the syringe of cytotoxic agent to aspirate the
line gently.

e. Upon completion of the infusion, disconnect the cytotoxic
syringe. Attach a syringe containing fresh sterile flush solution;
gently flush the catheter. Avoid blood loss; the blood will
contain the cytotoxic agent.

f. Check for vein patency; use sterile noncytotoxic IV solution to
flush the line. If necessary, cap the access device.

Administration of cytotoxic agents

See also "Types of infusion for cytotoxic agents,” above. Table 11 in the original
guideline document lists the routes of administration for antineoplastic agents.
Refer to Access Device Guidelines: Recommendations for Nursing Practice and
Education (Camp-Sorrell, 1996) for a complete discussion.

A.

Peripheral 1V access: If possible, use a new administration site for
vesicants. Avoid using a site that is more than 24 hr. old; the older the site,
the less the integrity of the vein.
1. Existing IV site
a. If the site is established, assess the insertion site. Look for
signs of inflammation and infiltration, and consider the
patient” s statements about comfort. Use another access site if
you doubt the integrity of the IV site or line.
b. Assess blood return and site patency.
c. Administer cytotoxic therapy.
2. New IV site
a. In adults:

1. Search for an appropriate site by assessing the patient”s
arm carefully; follow institution guidelines and policies
relating to 1V starts. If possible, do not establish a site:

On hands, antecubital areas, or the inner aspect
of the wrist.

That involves low-flow, fragile, tortuous veins

In extremity with altered venous return or
lymphedema

2. Distend veins by using a heat pack or asking the patient
to dangle hand and arm over the side of the bed. Avoid
tourniquet use, which could rupture veins. If necessary,
use a blood pressure cuff inflated to 40-50 mmHg on the
upper arm to distend veins for venipuncture.

3. Access vein by using appropriate methods.

4. Establish blood return and patency.

5. Secure the new IV site appropriately, in a manner that
allows a clear view of the site.

b. In children: search for an appropriate site, following institution
policies and the guidelines that follow.

1. Do not use as an IV site the feet or dominant hand of an
infant or toddler.
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2. The veins of the scalp of a child less than 12 months old
can be used as an 1V site; however, do not use a scalp
vein as an administration route for a vesicant.

3. Consider use of a pharmacologic intervention (e.g., an
EMLA anesthetic disc, Numby Stuff dermal anesthesia)
for pain during 1V insertion.

4. Stabilization of an extremity may be necessary during
insertion and thereafter.

B. CVCs: CVCs include percutaneous subclavian catheters, tunneled subclavian
catheters, and peripherally inserted central catheters. (A midline catheter is
considered a peripheral line because it ends in the middle of the upper arm.)
An implanted port, though technically a CVC, is unique. Implanted ports will
be addressed in section C. Note: Most CVCs require the use of syringes larger
than 10 cc to minimize pressure (pounds per square inch [psi]) on delicate
catheter walls. Follow manufacturer”s and institution guidelines carefully to
avoid catheter rupture and extravasation. After CVC insertion and before
administering the agent:

1. Verify that the type of catheter and its placement are correct.

2. Inspect exit site for evidence of leakage. Inspect ipsilateral chest for
signs of venous thrombosis.

3. Inspect exit site for evidence of erythema, swelling, drainage, etc.

4. Aspirate the line to ensure blood return. If blood return is not evident:
a. Flush the catheter with saline, gently using the push-pull
method. Avoid use of syringes less than 3 cc in size.

b. Reposition the patient as appropriate. Ask the patient to cough.

c. Explain to the patient why delaying therapy is necessary.
Though the patient may indicate that not obtaining a blood
return from his or her catheter is common and tells you to
proceed, do not administer cytotoxic therapy. Remember that
extravasation of a cytotoxic agent may have serious
consequences.

d. Obtain a physician”s order for a declotting procedure; follow
institution protocol.

e. Before administering a cytotoxic agent, use x-rays or dye
studies to confirm proper CVC placement.

C. Implanted ports: Implanted ports are available that allow venous access,
peritoneal access, arterial access, and epidural access. Ascertain which type is
being used. Some patients have more than one type.

1. Assess initial line placement by using the results of x-ray or
fluoroscopic dye studies.
2. Choose a noncoring, 90-degree needle whose length is appropriate to
the:
a. Depth of the port
b. Size of the patient (i.e., the amount of subcutaneous tissue or
fat located above the port)
3. Prepare the patient”s skin according to institution policy.
4. Access the port, ensuring proper placement of the needle in the
reservoir.
5. Establish blood return and patency for venous or arterial ports. Blood
return is not expected with epidural or peritoneal access devices.
6. Inspect the needle insertion site for needle dislodgement, leakage of
IV fluid, drainage, or edema.
7. Examine the ipsilateral chest for venous thrombosis.

21 of 83



8. Apply an occlusive dressing to stabilize the needle. The dressing
should be transparent, to allow a clear view of the insertion site.
Experts disagree about other characteristics that are desirable.

9. Refer to Access Device Guidelines : Recommendations for Nursing
Practice and Education  (Camp-Sorrell, 1996).

Pretreatment

During pretreatment and treatment, document assessment and care by using
nursing and chemotherapy flow sheets as specified by institution guidelines.
Appendices 3 and 4 in the original guideline document provide example flow

sheets.

A. Nursing assessment and review of orders
1. Take a history and review systems

a.

moao T

o

Review recent treatment, including surgery, prior cytotoxic
therapy, radiation, and biologic and hormonal therapy
Document medical and surgical history

Document allergy history

Assess the psychosocial status of patient and family

Note cultural issues and considerations

Review systems to assess the effects of disease and side effects
of previous therapy

Assess the patient” s performance status by using a subjective
performance scale: Karnofsky, Zubrod, Eastern Cooperative
Oncology Group (ECOG), or Lansky

Document the patient”s height and weight; compare current
measurements to previous measurements

Review previous and current lab values

Review tumor type, grade, and stage

Consult psychologists, social workers, and dietitians as needed
throughout the treatment course. When caring for pediatric
patients, consult child-life specialists

2. Assess the education of patient and family

mooo0 T

Note primary language
Assess level of understanding of therapy, disease, etc.
Identify barriers to learning (literacy, anxiety, etc.)
Note desired level of participation in decision making
Determine preferred learning method or style
Assess the patient” s level of understanding concerning the
details of cytotoxic treatment:

1. Drugs, side effects, and home management

2. When to call a nurse or physician

3. Follow-up labs and follow-up care
Give family members necessary telephone numbers, including
the numbers for:
Nurse
Physician
Home infusion firm
Inpatient unit, ambulatory clinic, and/or physician’s
office

PONE

B. Review of the treatment plan
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Compare written orders to formal drug protocol or reference source;
identify the therapy prescription and administration source.
Recommendation in regard to caring for pediatric patients: Two
chemotherapy-competent members of the care team should check the
written orders; ensure that the drug, dose, time, route, and relevant
test results were within normal limits for the patient; and document
these points or any deviation from them in the medical record.
Review the patient”s actual height and weight, doublecheck the
patient” s BSA (see section XXII in the original guideline document)
Recalculate the dose as ordered per body surface area (BSA) or
mg/kg; check your result against the written order

Verify that the dose is appropriate for the patient and treatment plan.
In case of deviation, consult a physician or pharmacist.

Review drugs for vesicant or irritant potential; ensure that an
extravasation kit is readily available

Identify drug side effects and toxicities. Determine if orders mandate
premedication, and evaluate continuing side-effect management for
appropriateness. Before cytotoxic therapies are administered, consult
a physician or pharmacist if additional or different medications, routes,
doses, times, etc. are required for optimal patient management.

If consent is required for the drug(s) to be administered, verify that
written and/or verbal patient or parental consent has been obtained
Assess the patient” s prior experience with cytotoxic therapy; assess
the patient” s understanding of and willingness to proceed with
cytotoxic therapy

Refer to the original guideline document for a discussion of safe-practice
considerations for cytotoxic and biotherapeutic agents.

Storage and labeling of chemotherapeutic agents

A. On-unit

1. Store chemotherapy drug containers in a location that permits
appropriate temperature and safety regulation

2. Label all drug containers to indicate the hazardous nature of their
contents

3. Provide instructions (e.g., Material Safety Data Sheets, or MSDSs)
regarding what to do in the event of accidental exposure

4. Check cytotoxic drug containers before taking them from the storage

B.

area, to ensure that packaging is intact

In the home: See Appendix 2 in the original guideline document

1.
2.

3.

Keep all supplies out of the reach of children and pets

Place drugs to be stored in a home into containers that provide
adequate protection from puncture or breakage

Label containers to indicate the hazardous nature of their contents
Provide instructions that say what to do in case a container is
damaged

Keep supplies in an area free of moisture and temperature extremes
Provide spill kits and instructions about their use

Give verbal and written instructions about handling and storing
cytotoxic agents and waste
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1. Three to eight specimens collected at 24-hr. intervals
should provide an adequate sperm count. Separate
harvesting and storage fees generally apply to each
collection.

2. The desire to collect sperm for cryopreservation should
not significantly delay the patient”s treatment.

3. Discussion of the legal issues, including informed
consent, involved in sperm banking.

3. Provide adolescent patients with information about peer support
groups that may be helpful in dealing with issues of sexuality and body
image.

4. Reinforce the importance of having an annual follow-up examination
conducted by a healthcare provider familiar with the patient”s cancer
history, treatment, and risk of developing late effects

Cutaneous Reactions

Table 38. Cutaneous reactions

A. Acral erythema
- A painful, erythematous, and edematous rash on the palmar surfaces
of the hands and plantar surfaces of the feet.
General progression to bulla formation, desquamation, and re-
epithelialization.
1. Nursing Assessment
- Assess potential for acral erythema from risk factors.
Inspect palmar and plantar surfaces frequently for
sensation, color, movement.
Monitor patient for signs and symptoms of infection
related to condition.
Assess patient for pain and discomfort.
2. Collaboratlve Management
Apply cold compresses to affected areas to relieve pain.
Elevate the affected areas to reduce edema.
Apply steroid creams.
Administer pyridoxine 50 mg 3 times daily.
B. Hyperpigmentation
Increased amounts of epidermal melanin without dermal deposition in
the skin, hair, nails, mucous membranes, and teeth
1. Nursing Assessment
Assess skin.
Assess individual risk factors.
2. Collaborative Management
- Encourage patient to use sunscreens for
photoprotection.
Avoid vasodilation during chemotherapy administration
(avoid heating pads, warm compresses).
Treat inflammatory skin changes (e.g., dermatitis)
promptly to avoid postinflammatory hyperpigmentation.
C. Inflammation of keratoses
Inflammation of actinic keratoses.
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Pruritus and erythema may be noted adjacent to previous actinic
keratoses.

1. Nursing Assessment
Perform a skin assessment of potentially affected areas

of actinic keratoses (face, arms, hands, and upper
chest).

2. Collaborative Management
- Report skin changes to the physician.
Distinguish inflammatory reaction from an allergic drug
reaction.

Monitor patient for local and systemic signs of infection.
D. Nail changes
May include hyperpigmentation, discoloration, transverse banding, nail

grooving (Beau” s lines), and onycholysis (partial separation of nail
plate from bed)

1. Nursing Assessment
Assess nails prior to chemotherapy, and note any
changes following administration.
Assess individual risk factors.

2. Collaborative Management
Instruct patient about potential nail changes, which
occur 5-10 weeks after chemotherapy starts.
Inform patient that changes are usually temporary

(Tenenbaum, 1989). With taxotere, nails eventually fall
off.

E. Neutrophilic eccrine hydradenitis
Tender, erythematous macules, papules, and plaques on the trunk,
neck, and extremities.
May consist of hyperpigmented papules.
May be associated with a fever with documented infection.
1. Nursing Assessment
Perform skin assessment with specific attention to the
trunk, neck, and extremities.
Assess for elevated temperature.
2. Collaborative Management
Assess patient for other potential sources of infection
when fever is present.

Inform the patient that the lesions and associated fever
will resolve spontaneously.
F. Radiation enhancement

A synergistic effect of concurrent radiation therapy and chemotherapy,
which augments the effects of the radiation.
May involve cutaneous edema, erythema, blisters, erosions, ulceration,
or hyperpigmentation in radiated field.
1. Nursing Assessment
Perform skin assessment before radiation is initiated and
daily thereafter.
Assess for individual risk factors.
Assess affected area for signs of local infection.
2. Collaborative Management
Instruct patient to avoid trauma and irritation to the
affected area.
Apply cool, wet compresses if reaction is acute.
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Apply topical steroids as ordered.
Debride ulcerated areas and apply an antimicrobial
ointment and nonadherent dressing over the area.
G. Radiation recall
An inflammatory reaction occurring in previously irradiated tissue.
May occur in the skin, lung, gastrointestinal tract, and heart.
1. Nursing Assessment
Perform skin assessment before radiation is initiated and
daily thereafter.
Assess for individual risk factors.
Assess affected area.
2. Collaborative Management
Instruct patient to avoid trauma and irritation to the
affected area.
Apply cool, wet compresses if reaction is acute.
Apply topical steroids as ordered.
Debride ulcerated areas and apply an antimicrobial
ointment and nonadherent dressing over the area.
H. Hand-and-foot syndrome
Acral erythema, palmar-plantar erythrodysesthesia syndrome
1. Nursing Assessment
No recommendations presented
2. Collaborative Management
Provide pain control.
Apply an ointment (e.g., Bag Balm ointment)

Ocular Toxicities

A. Assessment: Ask the patient about any history of eye disturbance. In
addition, assess the following:

1. Eyelid: Observe and palpate for signs of erythema and edema. Assess
for signs of exudates, crusting, and presence of ptosis. Observe
condition of lashes.

2. Conjunctiva: Invert eyelids and observe for hyperemia (engorgement
of tissue by blood due to blockage), edema, and discharge.

3. Cornea: Observe for smooth appearance and clarity. Test corneal
reflex by gently touching a cotton swab to corneal surface.

4. lIris and pupil: Observe iris and pupil. Margins should be clearly
identified. Note pain and photophobia.

5. Lacrimation: Note dryness, foreign-body sensation, and excessive
tearing.

6. Visual disturbances: Assess acuity using near-vision card held at
arm”s length; if the patient uses glasses, he or she should be wearing
them. Note visual changes, unilateral or bilateral involvement, and
precipitating and relieving factors.

7. Cranial nerves: Observe ocular alignment, light reflex, and extraocular
muscles by having the patient follow finger movements in six planes.

B. Collaborative management
1. Refer the patient to an ophthalmologist or orbital oncology
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standard dose. A small number of patients have reported changes in
visual acuity or the presence of floaters.

Recommend eyedrops and lubricants (e.g., dexamethasone eyedrops
0.1%, one drop in each eye twice daily for cytarabine-related
conjunctivitis). Cyclosporine eyedrops are now available by
prescription.

C. Patient and family education

1.

Teach the patient self-examination techniques; emphasize the
importance of close monitoring and prompt reporting of any structural
changes in eyelids or eyelashes, as well as changes in vision.
Emphasize the importance of careful hygiene and handwashing
techniques to minimize cross-contamination.

Demonstrate the proper use of eyedrops and lubricants.

Encourage the patient to have yearly eye examinations. Bone marrow
transplantation (BMT) patients and patients with dry eye syndrome
may need to be examined as frequently as every six weeks.

Secondary Malignancies

A. Collaborative management

1.

4.

5.

Leukemia

a. Assessment should include looking for signs and symptoms of
anemia, bleeding, or frequent infections.

b. Review CBC, looking for anemia, abnormal WBC count, or
thrombocytopenia. If results are abnormal, consider bone
marrow aspiration and biopsy with cytogenetics.

Breast cancer: Begin mammography screenings and professional
breast exams at least 10 years after mantle radiation therapy.
Endometrial cancer

a. Patient should have a gynecologic exam annually.

b. Any abnormal vaginal bleeding should be investigated by
means of an endometrial biopsy.

Solid tumors: Assess for palpable mass, pain, bloody stools, anemia,
fatigue, and anorexia.

CNS tumors: Assess for altered mental state, seizures, headaches,
changes in vision, nausea, and vomiting.

B. Education

1.

Patient and family education: Tell the patient about the risks of
secondary malignancies, the typical time to onset, signs and
symptoms of secondary cancers, and the importance of follow-up
visits. Ensure that the patient knows to begin having annual
mammography screenings and professional breast exams 10 years
after mantle radiation therapy.

Professional education: Educate primary care professionals who may
be working with the patient after the oncologist has stopped following
him or her. Ensure that healthcare providers have the same
information about secondary malignancies as the patient does and that
they are aware of recommended follow-ups.

Post-treatment care
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Table 41 in the original guideline document lists the late effects associated with
cancer therapy.

A. Nursing assessment
1. Take a history. Include information about:
a. Chemotherapy, surgery, and radiation received
b. Toxicities noted during therapy
c. Physical and psychosocial systems
d. Preexisting diseases that may exacerbate effects or contribute
to synergistic effects
2. Perform a physical exam. Pay special attention to actual and potential
problems noted in the history. Record the patient” s height, weight,
pulse, respiration rate, and blood pressure.
3. Record the results of laboratory tests. At minimum, tests performed
should be:
a. CBC, blood-chemistry panel, urinalysis. (Urinalysis should be
performed at least yearly, more often if results are abnormal.)
b. Any tests that history, physical examination, or previous
treatment suggests are necessary
4. Imaging studies as indicated (e.g., chest x-ray)
5. Function testing as indicated (e.g., pulmonary function tests,
echocardiogram)
B. Collaborative management
1. Coordinate follow-up visits with the oncologist, or refer the patient to
his or her primary physician.
2. ldentify problems suggested by the history, physical exam, or test
results. Develop a plan for medical intervention, follow-up, or referral.
3. Coordinate consultation or referral to specialists if problems need
management.
4. Provide patient and family education
a. Teach the importance of maintaining a treatment record and
health diary.
b. Remind the patient and family of the need to continue follow-up
for life.
c. Educate the patient and family about the potential problems
related to cancer therapy.
d. Encourage health-promoting practices: limiting fat intake and
alcohol use, exercising regularly, and avoiO8 Tf 1 0 01 181.2 270.24 Tm 3T2
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The type of evidence supporting the recommendations is cited throughout the
body of the original guideline document.

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

This guideline will provide the registered nurse with the clinical information
necessary to safely prepare, store, transport, handle, administer, dispose of, and
assess response to cytotoxic and biotherapeutic agents. In addition, it will prepare
the nurse to be able to prevent and manage any adverse reactions, side effects,
and toxicities associated with treatments.

POTENTIAL HARMS
Chemotherapy

Hypersensitivity or anaphylactic reactions.

Cardiotoxicity. Refer to Table 30 in the original guideline document for a list
of cardiotoxic chemotherapeutic drugs by category.

Pulmonary toxicity and hepatotoxicity. Refer to Table 32 in the original
guideline document for a list of agents by classification that cause
hepatotoxicity or pulmonary toxicity.

Nephrotoxicity. Refer to Table 33 in the original guideline document for a list
of nephrotoxic chemotherapeutic agents.

Neurotoxicity. Refer to Table 35 in the original guideline document for areas
of neurologic deficits that may be associated with specific chemotherapeutic
agents.

Alterations in sexuality and reproductive function. Refer to Table 36 in the
original guideline document for a list of chemotherapeutic agents that affect
sexual or reproductive function.

Cutaneous reactions.

Ocular toxicities. Refer to Table 39 in the original guideline document for a list
of toxicities associated with chemotherapy.

Secondary malignancies. Refer to Table 40 in the original guideline document
for a list of secondary malignancies related to chemotherapy.

Refer to Table 4 in the original guideline document for a detailed list of side
effects for specific cytotoxic agents.

Potential complications of antineoplastic agents by routes of administration:

Oral . Drug-specific complications

Subcutaneous intramuscular . Infection, bleeding.

Intravenous (IV) . Infection, phlebitis, extravasation

Intra -arterial . Bleeding, embolism, pain

Internal (implanted) pump . Pump occlusion malfunction, bleeding, embolism,
pain

Intrathecal intraventricular . Increased intracranial pressure, headaches,

confusion, lethargy, nausea and vomiting, seizures, infection
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Intraperitoneal . Abdominal pain, distention, bleeding, ileus, intestinal
perforation, infection

Intravesicular . Urinary tract infections, cystitis, bladder contracture, urinary
urgency

Biotherapy

Potential side effects of biological response modifiers: alteration in
hematologic lab value, alteration in mental status, anaphylaxis, anorexia,
bone pain, bronchospasm, capillary leak syndrome, chills, desquamation,
diarrhea, peripheral edema, pulmonary edema, fatigue, fever, fluid retention,
flushing, headache, hives, hypotension, liver enzymes, mucositis, myalgia,
nausea, pruritus, rash, tachycardia, weight loss, weight gain. Refer to Table
20 in the original guideline document for details as to the likelihood (i.e.
common, occasional, rare) of these side effects.

General side effects of biotherapy: hypotension, arrhythmia, capillary leak
syndrome; dry desquamation, pruritus, transient flushing/flare reaction,
alopecia; fever, chills or rigors (shaking chills), myalgia or arthralgia,
headache, malaise, fatigue; nausea and/or vomiting, anorexia, diarrhea,
stomatitis; neutropenia, thrombocytopenia, anemia; confusion or
hallucinations, depression, anxiety, lethargy or somnolence, decreased
concentration, insomnia, irritability, mood changes, peripheral neuropathy,
dizziness, paresthesia, seizures or coma; respiratory symptoms (dyspnea,
pulmonary edema, acute respiratory distress syndrome [ARDS], pleural
effusion); elevated creatinine, blood urea nitrogen, and uric acid, oliguria.
Refer to Table 5 in the original guideline document for a detailed list of side
effects for each biologic agent.

Refer to Table 39 in the original guideline document for a list of ocular
toxicities associated with biotherapy.

Occupational Exposure to Cytotoxic Agents

Potential health risks to nurses and other personnel associated with occupational
exposure to chemotherapeutic agents include carcinogenicity, genotoxicity,
teratogenicity or fertility impairment, organ toxicity.

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS

The guideline document is published by the Oncology Nursing Society (ONS). ONS
neither represents nor guarantees that the practices described herein will, if
followed, ensure safe and effective patient care. The recommendations contained
in the guideline document reflect ONS” s judgment regarding the state of general
knowledge and practice in the field as of the date of publication. The
recommendations may not be appropriate for use in all circumstances. Those who
use the guideline document should make their own determinations regarding
specific safe and appropriate patient-care practices, taking into account the
personnel, equipment, and practices available at the hospital or other facility at
which they are located. The editors and publisher cannot be held responsible for
any liability incurred as a consequence from the use or application of any of the

80 of 83



contents of these guidelines. Figures and tables are used as examples only. They
are not meant to be all-inclusive, nor do they represent endorsement of any
particular institution by the Oncology Nursing Society (ONS). Mention of specific
products and opinions related to those products do not indicate or imply
endorsement by the Oncology Nursing Society.

DESCRIPTION OF IMPLEMENTATION STRATEGY
An implementation strategy was not provided.
IMPLEMENTATION TOOLS
Patient Resources

For information about availability, see the "Availability of Companion Documents" and "Patient
Resources" fields below.

INSTITUTE OF MEDICINE (1I0M) NATIONAL HEALTHCARE QUALITY REPORT

CATEGORIES

10M CARE NEED

Getting Better
Living with lliness
Staying Healthy

10M DOMAIN
Effectiveness

Patient-centeredness
Safety

IDENTIFYING INFORMATION AND AVAILABILITY

BIBLIOGRAPHIC SOURCE(S)

Oncology Nursing Society (ONS). Chemotherapy and biotherapy: guidelines and
recommendations for practice. Pittsburgh (PA): Oncology Nursing Society (ONS);
2001. 226 p.

ADAPTATION
Not applicable: The guideline was not adapted from another source.
DATE RELEASED

2001

81 of 83



GUIDELINE DEVELOPER(S)
Oncology Nursing Society - Professional Association
SOURCE(S) OF FUNDING
Oncology Nursing Society
GUIDELINE COMMITTEE
Not stated
COMPOSITION OF GROUP THAT AUTHORED THE GUIDELINE

Names of Group Memb ers: Karen A. Brown, RN, PhD, AOCN; Peg Esper, MSN, RN,
CS, AOCN; Linda O. Kelleher, RN, MS; Jill E. Brace O Neill, MS, RN-CS, PNP;
Marty Polovich, MN, RN, AOCN; Julie M. White, RN, BSN, OCN

FINANCIAL DISCLOSURES/CONFLICTS OF INTEREST
Not stated
GUIDELINE STATUS

This is the current release of the guideline. This guideline updates two previously
released guidelines (Pittsburgh [PA]: Oncology Nursing Society; 1995. 40 p.; and
Pittsburgh [PA]: Oncology Nursing Society; 1999. 146 p.)

GUIDELINE AVAILABILITY
Electronic copies: Not available at this time.

Print copies: Available for purchase from the Oncology Nursing Society, 125
Enterprise Drive, Pittsburgh, PA 15275-1214; telephone, 412-859-6100; fax, 412-
859-6165.

AVAILABILITY OF COMPANION DOCUMENTS
None available

PATIENT RESOURCES
The following is available:

Safe management of chemotherapy in the home. Appendix 2. In: Oncology
Nursing Society (ONS). Chemotherapy and biotherapy: guidelines and
recommendations for practice. Pittsburgh (PA): Oncology Nursing Society
(ONS); 2001. 226 p.

82 of 83



Print copies: Available for purchase from the Oncology Nursing Society, 125
Enterprise Drive, Pittsburgh, PA 15275-1214; telephone, 412-859-6100; fax, 412-

859-6165.

Please note: This patient information is intended to provide health professionals with information to share
with their patients to help them better understand their health and their diagnosed disorders. By providing
access to this patient information, it is not the intention of NGC to provide specific medical advice for
particular patients. Rather we urge patients and their representatives to review this material and then to
consult with a licensed health professional for evaluation of treatment options suitable for them as well as for
diagnosis and answers to their personal medical questions. This patient information has been derived and
prepared from a guideline for health care professionals included on NGC by the authors or publishers of that
original guideline. The patient information is not reviewed by NGC to establish whether or not it accurately

reflects the original guideline's content.

NGC STATUS

This NGC summary was completed by ECRI on May 8, 2003. The information was
verified by the guideline developer on May 30, 2003.

COPYRIGHT STATEMENT

This NGC summary is based on the original guideline, which is subject to the
guideline developer's copyright restrictions. To obtain full-text of this guideline
please contact the Oncology Nursing Society (ONS) at 125 Enterprise Drive,
Pittsburgh, PA 15275-1214.

© 1998-2005 National Guideline Clearinghouse

Date Modified: 4/18/2005

FIRSTGON

83 of 83





